
3GPP TSG-RAN WG2 Meeting #107

R2-1909534
Prague, Czech Republic, 26th - 30th August 2019

Source:
vivo
Title:
RRM measurement relaxation in time domain
Agenda Item:
11.11.6
Document for:
Discussion and Decision

1. Introduction

The study item in RAN1 has been completed with RRM measurement relaxation agreements and evaluation results were captured in the TR 38.840 [1]. In RAN2#106 meeting, some agreements have been made: 

Agreements 

1. There is no consensus in RAN2 to support RRM measurement relaxation for serving cell.   RRM measurement relaxation for serving cell is down-prioritized for UE in any RRC state.
2. RRM measurement for neighbour cells for both intra and inter-freq can be relaxed for UE in RRC_CONNECTED and RRC_IDLE/INACTIVE. The exact relaxation criteria (e.g. if UE is not at cell edge, or if UE is stationary or with low mobility) are FFS.  Measurement relaxation in RRC CONNECTED is under network control.  

3. From RAN2 perspective, it seems beneficial to perform RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers/SSB to be measured. 

4. If this topic is addressed in the WI, RAN2 can continue discussing measurement rule relaxation and RRM measurement performance relaxation requirement should be discussed and agreed in RAN4.  

In RAN #84, an update WID on NR UE power saving was approved [2] with the following objectives for RRM:

5) Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]

a) Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing number of cells/carriers to be measured [RAN4, RAN2]
b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].

i) Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced 

In this contribution, we discuss detailed solutions for UE RRM measurement relaxation in time domain.
2. Discussion
In RRC_IDLE/RRC_INACTIVE mode, the UE perform cell selection/reselection based on RRM measurement. In order to reduce some measurement, network can configure a set of RRM configurations for power saving, e.g. a longer measurement period and/or a relaxed measurement sample requirement. The network can indicate the RRM relaxation in time domain, e.g. the UE is allowed to measure every N*DRX cycle. 

In contribution [3], we think gNB controlled threshold solution should be introduced. In this document, detailed working principle and explanation will be discussed. In NR TS38.304, S-measure mechanism is as followings:
5.2.4.2
Measurement rules for cell re-selection

Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements.
Besides for the above S-measure threshold, there can be another relaxation threshold(s) to control RRM measurement relaxation. In general, relaxation threshold is smaller than S-measure threshold. The following figure gives illustration between S-measure threshold and relaxation threshold.
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Figure 1 Relaxation threshold

When a UE’s RSRP/RSRQ of serving cell is larger than S-measure threshold, the UE may choose not to perform intra/inter-frequency measurement. While intra-frequency measurement and inter-frequency measurement have separate S-measure thresholds. Hence intra-frequency measurement relaxation and inter-frequency measurement relaxation can also have separate thresholds. When a UE’s RSRP/RSRQ of serving cell lies between S-measure threshold and relaxation threshold, i.e. smaller than S-measure threshold and larger than relaxation threshold, the UE may choose to relax intra/inter-frequency measurement. Once its RSRP/RSRQ of serving cell is smaller than relaxation threshold, the UE shall perform legacy intra/inter-frequency measurements.
Proposal 1: When serving cell’s RSRP/RSRQ is higher than the configured relaxation threshold, UE may choose to relax intra/inter-frequency RRM measurement.
Furthermore, like current handover procedure and measurement mechanism for mobility, Ping-Pong issue also exists in RRM measurement relaxation procedure, i.e. Ping-Pong switch between a sparse measurement state and an intensive measurement state. Ping-Pong issue may increase UE measurement state switching frequency and UE may not obtain link quality update results in time. In order to avoid unexpected Ping-Pong effect, a TTT (Time-To-Trigger) can be introduced to delay the transition from an intensive measurement state to a sparse measurement state by a period time. On the contrary, there is no need a TTT for a transition from a sparse measurement state to an intensive measurement because more measurement results are useful for UE link quality judgement.
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Proposal 2:  A TTT mechanism can be introduced for Ping-Pong reduction, which is used to delay the transition from an intensive measurement state to a sparse measurement state by a period time.
3. Conclusion

In this contribution, we discuss the UE power consumption reduction for time domain RRM measurement relaxation. Based on the discussion, we have the following proposals:

Proposal 1: When serving cell’s RSRP/RSRQ is higher than the configured relaxation threshold, UE may choose to relax intra/inter-frequency RRM measurement.
Proposal 2:  A TTT mechanism can be introduced for Ping-Pong reduction, which is used to delay the transition from an intensive measurement state to a sparse measurement state by a period time.
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